Introduction  by unknown
Leading Edge
Review IssueBreaking Old Rules, Defining New OnesConsider the following three statements. (1) Genomes encode three kinds of RNAs—
ribosomal RNA, transfer RNA, and messenger RNA—each with a clearly defined role in
producing a protein from its cognate gene. (2) Cells progress unidirectionally during devel-
opment from a more pluripotent to a more terminally differentiated state. (3) Organismal
traits are passed on to progeny solely through genes and can be modified by mutation.
These were reasonable statements 40, 20, or even 10 years ago. Now we’re having to
rethink these concepts and reconsider whether they are hard and fast rules.
Tom Cech and Joan Steitz (Review, page 77) explain that rules about RNA biology are
broken with astonishing frequency as new discoveries expand the range of stable cellular
RNAs. We’ve moved into a world that is rich with small and large noncoding RNAs whose
functions may be as varied as the molecules themselves. Perhaps the most closely heldprinciple is that generations follow one after another, guided by the DNA encoded in the genomes of ancestors, grandparents,
and parents alike. Now, we’re seeing the cracks forming in this rule. Edith Heard and Rob Martienssen (Review, page 95) lay out
why, tracing recently discovered examples of epigenetic processes conferring the traits and experience of a parent on future gen-
erations. With the explosion of the stem cell field, we’ve needed to recalibrate our appreciation of developmental trajectories. Ale-
jandro Alvarado-Sa´nchez and Shinya Yamanaka (Review, page 110) lead us through recent research shaping our understanding
of developmental plasticity, revealing that cells have an unanticipated capacity to step away from (or be coaxed away from) a devel-
opmental state or path. Considering the evolution of these three fields as described in these Reviews, breaking old rules on theway to
formulating new ones appears to be the essence of scientific progress.76 Cell 157, March 27, 2014 ª2014 Elsevier Inc.
